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ABSTRACT 

secure a sufficient time for holding data without, sacrificing 



breakdown strength of a memory cell. 

CONSTITUTION: External power supply voltage VCC is supplied to peripheral 
circuits 20 as a first internal power supply voltage VP£RI . When VCC is 
lower than the lowest limit voltage VOL being the recommended operation 
condition, a power supply voltage control circuit 30 outputs high level 
voltage control signal VSIG, and when it is not so, the circuit 30 outputs 
low level VSIG. A power supply circuit 40 supplies a second and a third 
internal power supply VW, WORD to a memory cell section 10. When VSIG is a 
low level, VW is equal to VPERI, and when VSIG is a high level, VW is equal 
to voltage to which VPERI is boosted. VW is supplied to an ENABLE signal 
line of a sense amplifier column 15 and VWORD is supplied to a memory cell 
array 11 respectively from a row decoder 12 so that VW becomes writing 
voltage for data of high level of the memory cell. 



(l9)0*S*tt/r (J P) (12) & m & I* & <*> (llMHNK&M* 

!$M¥6- 282986 

(43)&HB ¥fi& 6 ¥0994)10)1 7 B 



<51)Inta l 
G11C 11/407 
H 0 1 L 27/108 



6866-5L 
7210-4M 
7210 -4M 



F I 



Gl 1C 11/34 
H 0 1 L 27/10 



3 5 4 F 

3 2 5 Q 

3 2 5 U 

g3tl»* pfcStJft *S93©«SU5 OL (±13 H) 



(21)fflgg#^ 


#H¥6 -2383 


(71)tfjaA 


000005821 










(22)miPB 


^6^0994)1^140 




*R^RSrU^PW1006S«i 






C72)»9W 






If 11401 




AE«tR«rU^Pmi006#lfi #T«1S 


(32)g5fcB 


¥5 (1993) 1 )§27B 






(33)ffi3fe«*55H 


B* (JP) 


(72)%?g# 
























(72)»SMf 


55)11 Wt 








^K^nA^^*P1S1006Sffi5 «T*B 














(74)ttSA 


*a± Mm & <*2 4&) 








flkftXUK 


(54) [389iOD£fM 









(57) ami 

[am * * «j *;vo*E«ttfct* - 1 ft < 

PERItLTM3ail»2 Ofcft*&£tt*. 

113 012. VCCa9«««BfWfefr©Tll«EV0L*D«Vi 

u-tjuai okw&t*. vw \t, vsig #o-vw 

0>»*fcttVPEHfc«l/<* vsig 
KttVPM*#ffiLfc«ffiT**. VWORDttVW 
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^eumiEmflEJcjt^u^m i ©rt$miE«tt£A;*j u 
meg i <z>rt»«iig«Ea*Br£©«E«fc oawssctt 

1 ©t*jfiBSiimj££«Sb < K5£$ntH2|g 1 ©rtSB 
«if «E#lfflEf?r£©«EE<fc 0 1 ©I*! 

nsmasmffii y tafcsnfcsi 2 ©^m® «be£, 

^ hteJc-^n-enssasn, a>t5WEKs>H*©siEE£ 
*i"i@-r-5<k5»cy-hic3iam#* J 8«ni$n5Mos 1- 

fc^3CDi*i«!«agmjEstJr3a'7-H«ic^n^nftj&-r a? 

[if ifM 2 3 SifeRSi 1 E*©*»* ^ * 'J Kfc HT, 

it z. t zmk tr z*m#* * u . 

^8B*ag«ffi»Cifc^bfcg 1 ©l*38KmiK«BE£A:*J u 

s*s& 1 ©^mis«ffit^b< KftsnftBft 1 ©rtffi 
migmffi^ttiE^cDmiEi Dffiw«6fc»tt« 1 ©ft 
S6«aisff <fc 0 bk nitss 2 ©rtasaaimE t , 

flfljEgg 2 Wrt^miEtlBE J: DS5< nfcIS 3 <Dfti$ 
l©kfy hSUC PW>**IHBJBl© ! *Wt5'*fc. 

«^f*«jfrsfeftrog2©*v^^^t. y-xa** 

y- h^e 1 ?- fsu;: wensessnfcMo sh? 
> * t s^rr -sib 2 © * * »j -fe;niiK 



yhftlC. y-h#&2©->x7F7.'f y3 1 ^t^©t::•^• 
x7FX-fv?Mlttfc> 

at?/ Mic-tn^nttasn. *ottrE*atry f« 
©«E**iffi-r-5«fc 5 icy- h Jcwam^Hunsn* 

MOS h7>vX^S^rri-fe>X7>yiaIttt. 
iJESJKIiK* 1 6 ffl^J S nfcm 2 ©!*3»mS«JBES:ttlE 

fcmswrtffittaiaE^WE^-Hsic, stjEtssmK 

S Hi* S tlfcH 3 ©rt«6mig«EES:a«Wlc8(IEB 1 

Rtffs 2 ©-> X T Fx-f v ^flMHWc-ttrfnww* 
**y. 

v-x*^-^»ic FK>^KrE*ak*y FSHC. 
y-h^n^Ajair-tn^n^ss^nfcMos 

fiJE^aSEK^ e.ffl*Stlfcg 2 ©l*l86«S«EE£ffiE 
3 y A«llC«>ST-5.fc86©3 5 A^-y t 

tSS*« 5 3 H*31 1 X» 3 tcE*©*«fr * * U tC 

WE«iEliISS«. taEngSSiS«BES:^©**KrE«l 

©rta«ismffitLTA*-rsc:tsr^at-r*¥W# 

t«*«73 WffliXttatMoWW^'Jl: 

S:l$JEbfcmff«:t1lEm 1 ©rtaSSJEWEt UTtJE* 
2S08SlC«»&T5^*©l^mi»IKS:MlCffi^fc C 

[»*«83 «*B7E«©*»*^*yc*^"r. 

*fr©mffi«sH© p ©Tis©maEic^ig ufciaiT » 
* c t &4$m £? s***^ * u . 

[«*#93 WffliXttSCEtoWWit^tUi: 
*(rEA* $ n*:^ 1 ©rtS5SSi«E*> 5«JES 2 ©rt«5 

«i&«flE : ££j5rr£>fc.«>©ai 1 ©#eiEii»t, 

f[ES 1 ©#ff®&IC«k04=&$ftfc£2©fl««flii« 
BE*^ e. WES 3 ©F*i6B«ag«E 4 fc *©S 2 © 

#ffiEI*fc*«AfcEi«Wfc-r**JWM*y. 

[if*«103 »*W9ffi«ffl*»#/*yiC*V> 
T. 
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(3) 

3 

MEM 1 ©rt«W«BEtlWBJB2 ©rt««i«Et© 
1 1 ] ffifta 1 Xtt 3 ICE^©*^* =E »J 

wesb 2 ©rt*«a«mi:i(rE»3 «>rt««wtffifc«> 

[&#« 1 2 ] 1 Xtt 3 \zBMo>*m** * 'J 

E£2©flffi*S«E©l»£©«JDg*.£IWffll-r*«i:3 

rc, wiBS«iiii»iw«ffifeiflie^s:«i»&'r«)&*©msig 
u. 

Uftftfil 3] »2fc*l 2E*©#*{M ; & , Jfc:fe^ 
T, 

T, 

«rtE«K«E«flHIiatttt, 

3 A" S'* <fc-J0*flfl«W»«- 5. <fc 5 

**fcj6;C&EW***E«ffi«W«*i bTm^-T 
M*m 1 5 ] flWM*»S©*MWM * U tcfctt* * 

»^KittRf3««as«E4. wEftasmasiaE^itiEjSf 

[000 1] 



4$BB¥6-28 2 9 8 6 

[**±«DfMI#M DRAM (WSy 

£ • • 7£"feX • ^tU) ^©WffiftJSS!©* 

WMtU IcWf **>©"?**. 

[0002] 

[8£*©ftfl§] DRAMTtt, 5 s — ^fl***!)***)* 
^©m^ftt. »IB^OfcU-$'«>fc*fc*feftTl/* 

tooo3] st, >i*u-tjnr»*a*ia*/w 

^©x-^©«ffiA s fi^«-S-l"tt, **A>'$'iC«A. l & 

fc*. 7 i -^©«^M^ffi«t-M<*-&t. 'J 7 1^7 
-5. 

[0 0 0 4] tCT. ftMBB5 8-2 3 3 8 6*f&«-*> 
ift&BBB 5 8 - 2 3 3 8 7 ^&«tCM*Snfc 5 V^-* 
■WSCODRAM-Ctt. ^ffimaS«)3EVCC (=5V) «t 
OffWtE (6V»4Wi7V) S^U-fcJUCSFSii 

tii5fcUTv»*. cinicio, vccat**s*«Tb 

[0 0 0 5] ifc, M.Aoki, et ah. "A 1.5V DRAM for 
Battery-Based Applications", ISSCC DIGEST OF TECHNI 
CAL PAPERS, PP. 238-239. Feb. 1989 5-21 
7 4 2#ii«iwM^anfcDRAMTtt» 
•ffSfc^jMSfflSttTV**. -t^^V-r-©SJ3ESr 
EflsSttSCfcfci-aT. ^*UtA'©«*a#«E* 
9|BttttlC*< UTV»«OT*«. 

[0 0 0 6] 

;nc 6 Vfc£V>tt7 V£^3*v»«E*»*&ti*&lc 
tt, **U-feJV©i»E±©rai8#£l^ DRAM©** 

[0 0 0 7] *5gf5B©BWtt. ^*U-feJU©»E*«tt 
[0008] 

wiB**HW*fc»&«>*su ±Esw*3§j£-r*& 

A-f W^;P©x-^©€ffii: L-T, rtgBSiiaE*^^ 
©mE«fcDiBiV5*^i*ttRrtffi«©«ES. 
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5 

[0009] jifrwicfj. x&mz&zvmftt^v 

i/EKRtfn^xri-yfcflBAfcfc©-?**. ?fct> 
©agialKa. *ftetlg€EVCCfcJt0!|L&gll©F*3 
vperi &xj] u i ©F*3S5«8ISE VPE 
RI#J9r£©SEJ: DS5Vi«-&CttKm 1 ©rta&miEjSE 
VPERIt«b<. £10rtffimag«EVPERiat|iir!BBf5g 
©«EE«fc 0«V>«£fct4«3l l ort«milgSffVPERl«k 

HvwoRDts-en-eftia^-r*.. n 1 ©rtffi^susEv 

PERH4, ^SiS«ffiVCCt^LV^«ffTS)oTt>, * 
fce^SJmS^K VCC*P$JELfc«E VRD-C* o Tt> J; 

fc. y-h«j«7-H«n:*n*niM«sn&Mos 
fcy— hfc*a**ii*8in3*i*Mos h9>5>x** 

[ooio] *ao«*mt»rwr*a*t*ar«fc 
»»rtt. a5AX-<^^lHlK*«ldt-r?>MOS 
x * ©y- h £tMB*S(i§iR#> 6 s n*:S& 2 corpse 

[0 0 11] xi7 HX-T y^BI&fiiJ&fciiAfc^Wtt 
pt^EU ±B**U-fcJM3*©MOS h5> 

5MOS h5>$>X*©y-MCi6E*«lal»*»&aJ* 
SnfcH3 ©rtfiB«iS«JEVWORD$ttl&T*. 
[0 0 12] 

HMH *^Wt3<kn«, n«*aR«EEVCCXtt»EEtt 

ffVRD*t*»iisvi«-&iztt, tt*««MEvccxHJt 

JEE*EEVRD£.* ; tU-fe;i'©A-f V^©x— ^©§#i& 

©WEE±©P4ffil4£UfcV>. -C-LT, ^SB«ilB«ffiVCC 
Xtt»BE«ffiVRD*HSV»«^Ctt, A-f l"WDft*& 
*«EE*#£E-r*rifc«kt)7 i -^«f$«fW©38iSd«H 

[0 0 13] -fe>X7>y0tttt, **EU 
*«E&fc£-T*. ^*t>, •fe>X7>^HIJfS©MOS 

h 5 >i?x^©v-7.icffsu*nfc^ 2 ©rtS6^2S*m 
x * §a DTK* * u -fc;HH]B&©** A->^ icft&S 
5. CCDK. ^^>J-t;H3B©MOSh5>5?^*©y 
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-nc7-H»tai:T«»an*iB3©rtB«*«jE 

VWORDtt. K^y-fcJMSKeMOS Yv>'J^9<r>% 
[0 0 14] 

[0 0 1 5] 3dtW 1) 0 1 tt. *5£?8©3S 1 ©*« 
ffl iCffi * * * 'J T* -5 D R A M ? n 
7^0T$4. HlC*ViT, 1 OlWt'Jt^Wt. 2 
i0 0 li^aiHlSS, 3 0 (imJgmff fflHEK, 4 0 liftXH 
^t'J-tJl^Sl 0«. ^tUWKl 1 
D«?7*3-^12t, 3 5AT3-yi3t, -t> 
^/X-fy?EI*ld1 4fc£«*.TV>S. ■fe>X/X'f 
y^Ett^l 414, -fe>X7>^J15t, rj^AX-f 

[0 0 1 6] J352IeIK2 0ICI4, 5MWMMtffiVCW* 
©*.*f|l©l«3««i«BEVPERIi:lyT**Sna. - 
©^22088 2 0t4. *%'J-fcJL4Kl OKTHWOVWHtP 
£#£#l&TSl*tefc, **U-fc;W8l 0£*»£©ffl 

3-^1 2»tfa?A5 ! 3-j'l 314, JffiOBIft2 0*> 
EIHfllsm 3 0 Rtf mSBK 4 0 1-14, ffiZZIalgft 2 0 £ 

n u < $i««wtffivccj8*w&s nrv>s. 
[0017] 02 <fc 5 ic, ttsttEMttisin 3 o 
tttfctfcW 3 1 *«*.TW&. C©ik«883 1ii, ^«6* 
JimflEVCCi#figmJEEVREF t&ttteh, VCC*tVREF 
«t tJfiWi-&fcli/W U^©lfeSM#S:. vcc*»vn 
30 F J:Di*v»«dCttn-U^©»afi**#*«ffi*l 

[0 018] 03ir^r±3fc, asniK4 o«ais 

»»2<D#EH»4 1, 4 2£«*.TV>*. H©#E 
02S4 1 tt, «SttJEffiHEm3 0aB»&©«ESHfM3^ 
VSIG jJtD-W^;PT»**^CI3^a«««SVCCt 
SfLV>«JEE*. VSIG *VW W^;PT***-&IC«VCC 
S#EU«:mE*#><r«2©rta5«ag«JEVf tbTHl 
^fS'bC-CS.S. 2WU fJl©ffJEE 

BK4 l*»6a*4nfc*2©|*3«««mJEVI SrSir 
40 #£Lfc*E£83©PiW«iB«ffVTORD£LTtta-f 

^."b©T»5. rne»H2Rt;m3©rt«i5«®«EVf 

, VTORDtt, >tqEUiCJMKl OKdW&Sn*. 
[0 0 19] 0414. 03©fl|^lilK4 0©«)SS{Effl 
Lfc«-&©^SB*iKmff VCCtm 1 ~JB 3 ©rt8?«ffii« 
BEVPERK VI , VW0RDi©M#*^f ^77T?»4. 
[0 0 2 0] — «IIDRAM-Ptt. ^88«iS«mVCClC 

EVO . ±KmEVOERtrF(H«ffiVOLTr**. ^JA 
5V*-«^*iC©DRAM-ei4. VO =5. 0 
50 V. V0H=5. 5V. V0L=4. ifc. 
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7 8 

3 3 vm-mai^©DRAMTtt. V0=3. 3 *. ^roCM0S-fe>7.7>^@fSl 5 att. PMOS 

V. V0H=3. 6V. V0L=3. 0VT»5. *>*7>:/H»**J*T*J:SlC*nx*y:/***l 

[0 0 2 1] H4te, ±E#«mEVREF fc25CPMOSh5>y^6 1. 6 2 t, NMOS 

EVCC»wMT-5*5l»i^*fr©«EEI6H©5^0TfBcD -t>X7>7 , [HKS:«l^-r*<t^l-^a^* , i'> r ^n 

mEEVOL (^«4. 5VXI43. OV) C8*£bfc« fc2OONM0Sh5>^? OTw) i*«*TV> 

*©»tt**UTV»*. miO«ffl«2SmEVPERI«, *. -#©PMOS F5>i>X*6 1 tt> 

*gw««ffvcc<D£T©«Bic*v»T*rt*«««E ;w*-^H3*i«sapk, fw >**-£©** f 

VCCKJt«UTJM«C««W*. fB2©l*i{R«fi*EV ill (NMOS b9>VX9 6 1*> y-F*W© 

t tt, ^»*»«ffivcc*»voL«t DKvMi^izHEji i co try f» (nmo s F5>s?x* 5 4 AD c*n*n» 

NWWEVIBIk-tU VCC*tVM.it)fi^** 10 *SnTV»*. ttfcOPMOS h7>^6 2tt, V 

tctt-fcte VOLTS*. St3©rtgS®gSEVW0RD«, -X««t>M*-^*«<HISAPI:, Pl/-r>**P 

^•a5«iS«aVCCCO^T©«BIBlC*5ViTS2COrtffl5«ilS MOSh7>-^6 1 <D F >tli»fc*«S (NM 

SffiVW ±0»V>. ft*. JB2COrt«J*««EVW £8 OSh7>^5 4fi|) ©£* M8fc. y-F#PM 

3 CDrtffimMSEVWORDtCOlHi, l"PCOMOSh7> OS f7>^^6 l©y-hil«S5« (NMOS 

yx*coLsma*BEvi jacwshs. h7>-/x? 5 i«) ©tr* FSsi^n^n&asnT 

[0 0 2 2] $gl<&rt»«!£«£VPERI£S62CQfcWm ^©,t5IC^DX*yy>Sn&2-P©PMOS 

iK«ffiVW tCOS*tlOCOMOS h9>yX^CDL#^ 6 1 . 6 2l~<fcD, PMOSt>^7>7" 

fimffvr «Tt!i*^S5m««ffivcc©«6H (04* mmfim^nr^. NMost>x7X/@»si 

C0fS«EI) Ttt. HltiStiil:. j*=EU-fe;l^l 0 fifcf* 2^©NMOS h7>yX^ PFHtjO 
t«iSlHiK2 0i:*itte-rn««kVi. SS 1 ©F*3&«ai« 20 \z. Hvw£*nx#y:7>snTV>*. 

JEVPERl£Sg2©l*|gB«i!g«EV? £©£#VT «fcD* [0 0 2 6] jlt'J-fe/HSKl 1 a©±fBtf y 

$<ft-6^«5mag«EEVCC©«6H (04*©«#1 I) tt, «««^«<bLTffifflSn«>. r*t>fe. -a©* 

rwu ^^EU-t^HSi o t^iaiiK2 o tcowtwi"^;p v fsuc/w vov<DW£&wtfeZftz>*8>&\z\i.* fefi 

v7MHJK*«£-r>^-7x<7.tLT^ft$li:2.. OKy htta-l/^OtEWKSW. ±IECM 

[0 0 2 3] ■ l4>0*%U-fcJI*l 0©B$H¥HHflJ3t OS-fe>X7>yiHl*&l 5 att, gStf* F »**©«*£& 

S05tC75-r. HSfcfcWT, 1 1 a tt^t'J-t/UHl iftg-f* fc©T&3. H5C*tt5l:, PMOS-fe> 

K. 1 5 attCMOS-fe>X7>7lsIIS. 16aft37 *7>7BK©*>*^*-^>^*»SAPfctt. - 

iX-fyflslteT**. h*KD/WW^JKOx-^©mffi ; S:*<^2C7) 

[0 0 2 4] p^'J-fe^EBl 1 att, HlfO^t'J rtSBmiUmBEVf letter* <fc5lC. D073-^l 2 

-fc;v-7L"f l i©5^©ia5A£«f£-f£;* ; fcU-fe;i' 50 *>e>vw **«J&$ti5>. $fc* ffi*oHyh«on-i/ 

£*r-r*fc©T*.S. SOSt^lz-K 5 1, 5 4 ^;KD«ffi*^<Vss (=0V) !Cl6ST<&J:5fc, * 

ttNMOSh7>v^, 5 2. 5 5B*tA^m HiS<!)NMOSt>^7>^HW*«1"6 25CNM 

5. -*CDNMOSh7>^5 1lt V-Xtfl** OS h7>f^^OFK>CliV«»Wai:««3n 
©tfy F&©5-£©— #©kV FIHC. FV"f>*<-# 

©^^/V>^5 2^LT-fe;^k-h5 0tC. y-h [0 0 2 7] 3 5AM^Isl851 6 all H1«P©3 

^ %wr / -b*mz*nznmwc2nT^z>. te£©N 5A^-f y9-mmmi 6©-tsi!£#$j&-f*fc©-c;&-3 

MOSh7>->^^54lt V-X>WBl#©lfy F« X, **y-fe/H3Kl 1 a©K«7 FfcfcKC&ISSnT^ 

Jr. FL"f»W&#©**/i->*5 5*7>LT-fe^7'W 71, 7 2ttNMOSh7>i?7.*-efc*. 

-K5 oic y-Fa^w^w^-Fsnc-en-ena nmos h?>vz*7 i\t, v-xani 
$sft-cv>*. =p*/v>*5 2. 5 5«, **venif 40 ©^^©-^©x-^fiir. hw^ohj h» 

, vho ^_ ;?sm ^©^( D ^-C^5^^ij-t;i,S* (NMOSh7>^5 1«D IC. y-F**37A« 

j£-r **>©•?&*>. -2r©*W>:J> 5 2T«£$*l5 COLfc*n^n8J£SftTV>£. te#©NMOS F? 

^^6 U-k^S3SiRT«>«^ICttNMO S h7>^ 5 >V7<9 7 2tt. V-^jWB^F.O^-^C. FL"f > 

1 ©y- f ffi#©*wv>*5 sTa^n*;** wmos f 7 i©FW>tasfc*« 

U-tJl' : £S«-r-5*-&»CttNMOS h7>^X^5 4© (NMOSh7>^^5 4«D ©tf 5/ F*C, y— h 

y-M^^-FjassuTD^yn-^i 2*^^ *537AScoLi:tnfn»tisnTH5. 

3©t*9WmjRmEEVI0RD*t«S&$n*. COLCH, 37At3-^1 3*^820rt»«ilt 

[0 0 2 5] CMOS-ir>X7>yisllSi 5 all. Hi JEVW *i#W&£n*. 

+ ©-fe>X7>7'5!ll 5©-SPS*^-r-5*>©-C*o [00 2 8] y-^S#a*I^ICtt. H5«P©l^©y 
T. ^tU-fe^BBl la©tfy hW#fcJMISnTV» 50 -i'fiOitO-iOf-i'filCA-f l/^Or-^C 
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mjE£bTSSl©rtS5«iEmBEVPERI (=VCC) *«. flfi t*®M |/^W)7-^OWa»lEt4». 

£©^-*®lCD-W^©x-*©«E (=0V) # 0. *»«ffi«£EVCC*i*©**»tt*#©*!E*B0 

*n*nEEEft2 0*>e>«ifcsns. i*©? 3%©TR©*ffvoL*o«w*&ictt. 

rtsnaimiEvw *t*n*n«*sn*. -t>x k *lt. ^«*s«Evcc*sriB«EEvoL«tD«vi 

-fy^EJfcl 6a©2^>©NMOSh7>5>X3'7 1, Ig^T^^'J-feJKOx-^ff^W^SSni. 

7 2#Wa-T«tt*. ^-*«#±©SEtffc-';> h«tf 10 lOOSl] *t, «K«EM*BH3 0©#BaSffV 

±Kte»S*l*. tf«s»h«*©«Ea«fcttCMOS-fc> REF &wAti5vm-®e^«©*^©^««««ffiv 

X7>:/0*15afc*oT*«sn. Htfvh»©« CClcWf S«f*»«s*fr©TftULE VOLTftfc>t> 4 . 5 

flE#»*n©3*te«>wa. -©is. vtwm «*»»**«a*wfcbTWfi*n 

;Vm^«SAP{r^2©f»3S6miSmEVW *t«ig$nT TUfc5V¥-«jg#S©DRAM (iSmffiBi) £3. 

V>S©T. CM0St^7>^@»15a©fO2O 3VH-SS^©DRAM HI© 

©PMOS K9>v>X*6 1. 6 2©55©-#©PM *lfi!c£*-r* 1 ^©SiB^JT* >X-T#a»*fc* 

OS h?>S>X*fc«CT, — *©fc*v h#©SBE**V £. 

W fc*rr*. tt*Olfy MfKDBffittn-l^ [0 0 3 23 ma5«Efel»ls]&3 0 c*v»xn« 

)], (=0V) KftS. cn^Hyh««3«Ell S©«ffiVCCtJt«$h«.#JRSEVREF 

'Jt;«llaOf©NMOSh7>y^5L 5 a? tt©TIE«JEVOL.fcgSV^EtCSi£LTfc<kV>. * 

2T*««nfc**u**# , 7-i*«*»UT»jRs EssaiHi»2 otwi;<*i©rta***KVPERi 

*l. »?»«'JtRMV'<JW)J ! -i'»«yi (=VCC) KB*LTt>. 3:?AX-f y^EBl 6 a© 

±5tx-^»»©«ffi* s t*3£snfct>©t««r* «t«oNMosh?>y^7i, 7 2 ©*>£fi©*i* 

i, NMOSb7>^^5ioy-xl:Bf2ortf fc#oTK*au»^»€ra*©aK*^TfiT-r5« 

miKSJEvw atepjnsn, snmos h7>yx?5i ttT. «kibiK4 0 3&»sm*snfc»2©rt*«w«£E 

©y-hfctM2©rt««Wtl£Vt A0KV>«3©« VI *t«'JtW/WKWf-WI4ii*ilE 

MW«EVlQ«D**8ttD*n*. ^©«g*. KNMOS tft«^ttC«to»3l±tt^. 

h7^^5 1imi:iIL **/\->9$2\Z\t [0 0 3 3] <Jt*M2) H6t*. *S93©S82©SHJS 

/Vf l^;V©x-*©mjEfcLTVW ^StlS^t 50 «K*ft**fM*»J-C**DRAM©*rt*wT:/n 



-F»l:^3©rt««2gmffVWORD35S, 37ASSCOL "C**. B6C*t>T, 11. lliSllO^t'Jt^ 

evw at-e-n^n&a&sns. ^fe^©^ xia* a/x-r »fHWii 4«. -fe>x7>7m sxtfa 

U-fe;HUKl 1 a©+©«*JAtf**/tv*5 2©flM$« 7 FX-f yffflW 1 7. 1, 17. 2 Srfl*TV>*. 

Bifi* 55£SHIU&NMOS h:7>^X*5 ISItT fB 1 ©vx7 FX-f y^BttW 1 7 . ltt»l©**U 

l*©tTy HiSJifcSi^msn-S. -€-©tfy h»©«JE WKll. lOt-yhiS. 82©->i7H^ 
fcfcfcJ&CT. CMOS-fe>X7>7lslB&l 5 atePofc? 40 jr?B»«17. 2BI20WU WW1 1. 2 

v h«©«fft**cwes**. -©SR. -fc>x^r* ©by h«s-e-n-en-fc>x7>7?yi 5a^ 7 Ax 

-7;^^SSAPt^2©rt«35®jE«ffiVff -f S> ^E8SPJ 1 6 lz:|&&-f *fc«£>©t>©T<&*. «flg« 

nTVi*©T, CMOS-fe>X7>7l§!&l 5 att-tf EMfPISM 3 0 ttH 2 ©«<£*, miElHlK4 0 1*03 © 

©try h*R©SE£vw Ki&es-e*. te#©t «***n-f*i«ra. 

y h«©«jEttn-i/^ji/ (=0 v) icfc*. ;rne>P5 [0034] ta6+©* ; e , J-fc;i'SKi o©a&##*ffl«j* 

If y h«©«mtt. ^^AX-Yy^IUBSl 6 a©«P©2 40 7fc^T. 0 7 1C*V^T. 11. lattfBl©^^ 

OfflNMOSh7>y^7 1. 7 2*3ii;Tl^©7 f Ut^HB. H- 2 aB»2©«'Jt*B». 15 

-*»±fctt*lBSn*. attCMOS-t>X7>7EiS* 16att3 5A7^fy 

[0 0 3 0] ±E©t4st>. *MM!l::*ntf. miEE ^Hlfc 17. lal^lOyiZM-f-yW 1 
K4 0A^ffl*$nfcfg2©rtgB«SH«ffiVff J&J^^'J 50 7. 2 a (JS 2 ©->i7 H^'f 



[0 0 2 9] x-^SHa-tBb^l*^ 0 5*©! #©"7 
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5i V 5 1 1. 5 4. !BNMOSb7^ 

n 2 1 5 5. m+Y/t^»*.*n6© 

o 54 2fc*WtV*6 2. 2> 5 5. 2t 

ii«^"-5W>N-o8 h*^** 5 1 2 O 
Ml 1 6 att. IWBS 1 

, go l**l/TV»*. -^tONMOb 



■^NMOSh9>WBl. 2 8 2. 2«*LT 
V»*. cn^NMOSbr^^8 1_2. _8 2. 

[0 0 4 0]*«8«^'>5 ! ^l2tt : HW 



^MHW3APC»2««WI»V1 ^ 
!!!sH SH 2 |JI^3€WWV 

esse 

Mill. 1 a©*®******^ * ^ 

» 1 1 1 B ^©5^«*a** tw * T **; 

rn o4 3] ■1W*'J**« 1 * ' 1 ** b ** r 

©»**scb tcDttcs /cb vwo 
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[0 0 441 »2»> j eU*JHBIIll. 2a*6«T 
-*f£*fflbfttctt. *2©5'x7FX'r?'WH*S 
H 2 fc» 3 Ort»«B«EVW«D«». « 1 »->x7 
^ 9 S H 1 \ZU-V*)WQB. (= 0 V) «Wt 

n*n«»sn*is*. s&i©**wheibi 1. i 

[0 0 4 51 ±fd©i*0. ?& 1<D 

[0 04 6] «-©tt©*»» B 8 tt. B 1 El 6 
*0*«t6ffi«IWlHl»3 0<0|IW>«*H**«W c 
**. H8fc*V»T, 3 1ttftW. 3 2liPMOSh 
3 3B^-*t^< 3 4»t^W 
-hTJ**. B8*©tfc«83 ltt, ^S-**^* 

3 3 0«J#«EVDCt#!««EVREF fc«Jfc*U VDC » 

*t V REF iD»>WtB^'f^® iaW ' 6, V 
DCAWREF * D*H»*fcttO-V**©BW»** 

««e«im»vsig tbTHtfrr ^~ 

54*, ■7©»X*«»2©^ 
y-feJHdBH. la, 11- 2aOtO*tW*6 
2. 1. 5 2. 2. 5 4. 1. 5 4. 2 fc#*Ufc-bO 
T**. ^©^5-^/V>^3 3©— 
s nfc'-t to? V- h 3 4 fctt, * * 'J Hs/WaK©**? 

[0 0 4 7] 08©mS«)ES«WlHlK3 OTtt. 
*>U*y hWfcPMOS h9>5>^3 2©y-hC 

>^^3 2&-W«^a s * 4 ' rntcto, 
g ©Mi/^«wrr». Jt«*883 itt. 

Ml/^tWtfcttt" H«*©B»l'"yi'**» 
f*. 0126.^0 6 *©«©Ih]S84 014. Jtfe8B3 1** 

[0 0 4 81 £U:©i*0> B8©*fc«EBWB>«3 

«*H»«R«EV0Ci LfcW&C^-^ttlWtt© AS 
(»j-*©**) fttt>-fex-^«i*»l«©fiS &/w 

«©^*tj£:i;Tmiiaiii8S4o©a*«E^s^ ,J - t 50 



[0 0 4 9] ft*. b8©*»*ewwgdk3 0«/v7 

-*>«J-ty hl*C-K«*t»^*** C) ' rtt * < - 11 

AS (a^Tl«V^Hn-^«*> * x ** n ** L 
PIIOSh»>^8 2«HM«T^a-**/J«' 

*3 3ft*«U *©*&JgfcfcS& 3 ltf^5-*t/V^ 

* 3 3©**BEvktt^***K^ T ** V1 - 

[ 0 0 5 0] B 9 tt, 0 1 6 «P©«®«ffi««!Hl 

K3O©»Ctt©**«*** 0l8BT **- H9,C:fe 
V»T. ■8t»PMOSh5>^82ttNMOSh 

7>i>**3 5lC, H8+©tt*»3 1ttPMOSh? 
3 6KW»77 3 7 

[0 0 5 1] H9««iS*ffi«»0^ 3 orl ** /W ~ 
t>0-t!; hftCNMOS h?^^ 3 5©y- 
(BfMH»VC»T*BI*rr*CfcC*0. ^NMOSh? 

r*»sn*. ^s-**/t^3 3©«a*«ffiVDcr 
a^PMos h9>9*** 6©y-b©*^ . * 

,_ tt ;V>?330U-?l:t^W ro «* ttt,L 
FMOSh5>^^3 6©y-h-V-XW«E#-t 

«PMOSH»^3 6*l*7ttlW»t4fl> 
-C /Sy77 3 7tt«EMB«*vsiG tttn-^ 

V>fcafcPMOSh9>5>**3 6©*-h«H^** 

it ^ v7 t3 7I4«E«W«*VSIG tUMV 

^773 711 

>y-t? hWfc£U©->-*>*"** E « ,IWB * VS1G 

jot* BiRtfH6+©«isiaK4 0tt. /tv^rs 

[0052] a±©t*o. B9©*s*ffi«W!iiK3 
otctntt. b 8 ©««©^ VMa 

[ 0 0 5 3] ft*. B 9 ©BWBffiBB®* 3 0 */X-7 

AS#A**n6*fcNMOSh»>-?**3 5** a 
sttT ^ 5 -*^*>^3 3ft*«U -5-©IPKPMO 

S h5>5?X^3 6R^f7T3 7Tr^S-*^^> 
^ 3 3©^mEVDCS:aSE-r?><t^l*^*C ,b « fc '' i * 
[0 0 5 4] BlOtt. 0lSt;B6+©«iE[aII&4O 
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17 



18 



[0 5] 0 1 ^CD^^EU-b^^^ifflttfSSr^lH] 
K0T**o 

[0 6] **WO«©§WS«C««**#^*U©«lJjt 

[0 7] 0 6^CD^^Ut;l^S^S5^I¥iffl#l*S:^"tl5l 
K0T&*, * 

[as] 01 Rixa 6 tf^masaffiMfflJiHia^tecDffi^ 

[0 9] 01 StX0 6 * <7)masmEWfflI@B&(^M^fflSlcD 
[010] 01 RI*0 6 *©*«HI&©teOfcja£0ll&^ 
[011] 01Rt/06CD^»^^EUlC*5^T01 0 

[01 2] #*«H©3Efc«©jWI«lC«**»»^ ; E , J a? 
[«F^^>lft«] 

10 **ev±JWl 

11, 11.1. 11.2 «Ut*7H 
11a, 11.1a > 11.2a ^U-fcJMBI* 

12 n^x=3-^ 

13 u^A^^-y 

l 4 ir>*/X<Y y^-HIKW 

15 *.>7sT>?n 

15a CMOS1r>XT>^tEJK 

16 ^^^^fitt? 1 ] 
16a 3 7AX-f y^Btt 



17. 1. 17. 2 5^x7 FX"f ^^EJtt^ 

17. la, 17. 2a */z7K^yfHB 

2 0 

3 o mas«BES5ffliiBiK 
3 1 ttmm 

3 2, 3 6 PMOS Vv>zs7>9 
3 3 ^-^f/V/i' 
3 4 -t)Vf]y— h 

3 5 NMOSh7>-^^ 

4 o 

4i mi co»ffiHi!S 

4 2 ^2cr>#ffilHlB 

4 3 tttfcS 

5 0 ±)V7U-h 

5 1, 51.1, 51.2, 5 4, 54.1, 54.2 NMOSh?> 

5 2, 52.1, 52.2, 5 5, 55.1, 55.2 **J\z/9 

6 1,62 PMOS YvyV7»5 

7 1, 7 2 KMOSh7>yX^ 

8 1. 1, 8 1. 2, 8 2. 1, 8 2. 2 NMOS h 

9 0 ftffilHltt 
COL n^ASS 

sap ir>x-r*-7;Mf^*i 

SHI, SH2 5/x7H^y?fifI 
VCC iMMKBMffi 

vperi miortes«iE«ffi 
vw m2CDrtscmasmi£ 
vword m3ortesmagmjE 

VSIG 

VT MOS h^>vX^(DL^Vifi«JE 
VRD f*fgS$ffiffil£ 



[02] 



[03] 



VCC 



VREF O 




VSIG 



Vsio 



i 



vcc 



41 



42 



Vw 



2 



*VW 



-VWORO 



1 



I 



! - 40 
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mi) 



IH4] 



Vcc 

a 



30 



lata. 

E 



VSIG 



40 



Vw 



VWORD 



j 



inn-? 



w v r 



13 



-^COL(Vw) 



SAP 

12, 



vw> r-Wt^wvrw 4 
v L i jI,„£ Nis 



t 








1 

n 




















D 


CVWDRO) 





-II 



Vperi 



urns* 



~20 




Vol 

♦b#*»t.ff VCC 



[05] 




7U 



COUVw) 



/ L --- r ^ J 



"^S2 



ISaCMOStVXTVTaE* / 



[H8] 



[09] 



VCONT 



QVCC 

32 



31 itiScwi 



Vdc 




VSIC 



3* 



v -30 



i 



I 



QVCC 
35 



4/ J 



QVCC 



VDC 



33' 



4^37 



4^ 



,'30 



jvsic 
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II 1] 



[01 2] 



til 
«s> Vol 



vcc 



1$ E @% 



90 



VRO 



30 



-V5IG 



AO 



VW 



VWOBO 



10 



VP6B1 



T~5 



20 
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